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125 £5 mm GALVANIZED PIFE WITH BOTH ENDS 13 mm DIA. HEX HEAD BOLTS (TYPICAL)

25 mm X 15 mm
SLOTTED

HOLES FOR

13 mm HEX
HEAD BOLTS

FLATTENED AND THE GOUTSIDE 100 mm BENT
TO MATCH END SECTION SIDES.

DETAIL OF SAFETY BAR

POLYETHELENE
(PLASTIC) OR
CONCRETE PIPE

FLOW

GALVANIZED
STRAP

—4 APPLY JOINT
SEALANT WHEN
REQUIRED

™~

VARIES

TAPERED SLEEVE SHALL BE FABRICATED FROM SMOOTH
COATED STEEL IN ACCORDANCE WITH AASHTO M-218.

TAPERED SLEEVE SHALL BE 3 rmm

TAPERED SLEEVE FOR

CONNECTION FOR CONCRETE.,

OR

CORRUGATED POLYETHELENE PIPE

NOTE:

TAPERED SLEEVE SHALL BE FIRMLY WEDGED

INTO PIPE

END BEFORE BACKFILLING PIPE PAY LENGTH.

TOP VIEW CIRCULAR SECTION

SHALL BE WELDED TO SAFETY BARS TO

LONGITUDINAL BAR, WHEN REQUIRED,
FORM SINGLE GRATE STRUCTURE.

LONGITUDINAL BAR
FOR PARALLEL DRAINAGE STRUCTURES

CORRUGATED
METAL PIPE

SAFETY BARS SHALL BE USED ON CROSSROAD DRAINAGE STRUCTURES

AGAINST STEEL ROD GALVANIZED STEEL RGD

13 GALVANIZED
REINFORCED BAR

OR NO.

(APPROX. )

SECTION A-A

13 mm THREADED ROD

END SECTION

METAL END SECTIONS FOR CIRCULAR PIPES
PIPE MIN. MIN- DIMENSIONS IN mm L DIMENSIONS
DIA. | THICKNESS | THICKNESS
CORRUGATION SIZED o’ | ENDS (rm) | ENDS (rmm) A H W | QVERALL | SLOPE | LENGTH | SLOPE | LENGTH | SLOPE | LENGTH
TO FIT PIPE T:4 & 1:6| 1:10 |25 mmTOL.|25 mn TOL.|50 om TOL.| WIDTH m mm mm
375 %%k 1.6 2.7 200 150 525 | 925 | 1:4 | 500 | 1:6 | 750 | 1:10 | 1750
450 kxk| 1.6 2.7 200 150 600 | 1000 | 1:4 | 800 | 1:6 | 1200 | 1:10 | 2500
525 %%k 1.6 2.7 200 150 675 | 1075 | 1:4 | 1100 | 1:6 | 1650 | 1:10 | 3250
600 1.6 2.7 200 150 750 | 1150 | 1:4 | 1400 | 1:6 | 2100 | 1:10 | 4000
750 2.7 300 225 900 | 1500 | 1:4 | 2000 | 1:6 | 3000
300 2.7 300 225 1050 | 1650 | 1:4 | 2600 | 1:6 | 3900
1050 2.7 400 300 1200 | 2000 | 1:4 | 3200 | 1:6 | 4800
1200 2.7 400 300 1350 | 2150 | 1:4 | 3800 | 1:6 | 5700
1350 2.7 400 300 1500 | 2300 | 1:4 | 4400 | 1:6 | 6600
1500 2.7 400 300 1650 | 2450 | 1:4 | 5000 | 1:6 | 7500
%k NO SAFETY SLOPE END SECTION REQUIRED FOR SINGLE PIPE INSTALLATION

SECTION B-B

WHEN LONGITUDINAL BAR [S SPECIFIED.
EDGE OF SIDEWALL SHEET
SHALL BE ROLLED SNUGLY MINIMUM 11 mm DIA.

IS NOT TO BE USED

TYPE

DRIVEWAY EDGE

‘///// OF SHOULDER

DR]VEWny

F,
L Opg

FOR DETAILS OF OPTIGONAL BAR
GRATE SEE SHEET 2 0OF 2.

SAFETY SLOPE END SECTION
WITH OPTIONAL SAFETY BAR
SYSTEM.

NOTE :
SEE DRIVEWAY STANDARD PLANS FOR BEVELED
END SECTION REQUIREMENT.

PIPE END DETAILS FOR I
PARALLEL DRAINAGE STRUCTURES (DRIVEWAYS)

CORRUGATED METAL PIPE

(SINGLE PIPE

INSTALLATION)

GENERAL NOTES:

GALVANIZED STRAP

ALL DIMENSIONS SHOWN ARE

IN mm UNLESS NOTED.

PAY LENGTH
FOR CMP

NUT

FOR 375 mm THRU 600 mm PIPE

TYPE #1 CONNECTOR
DETAIL

13 mm THREADED ROD WITH
FLANGED NUTS. FORM OVER
TOP OF END SECTION. SIDE
LUGS TO BE BOLTED TO THE
SECTION.

SIDE LUG

13 mm X 150 mm CULVERT
BOLT WITH FLANGED

FOR 750 mm AND LARGER ROUND PIPES

#2 CONNECTOR DETAIL

PAY LENGTH

FOR CMP

WITH PIPES 525 mm DIAMETER OR LESS.

END SECTIONS INCLUDING ALL BOLTS. NUTS., RODS AND STRAPS SHALL BE FABRICATED
FROM GALVANIZED STEEL MEETING THE REQUIREMENTS OF SECTIGON 1020 THE STANDARD
SPECIFICATIONS.

ALL BOLTS UNLESS OTHERWISE SHOWN SHALL BE A307 BOLTS.

WHEN REQUIRED. OPTIDNAL TOE PLATE EXTENSION SHALL BE PUNCHED OR DRILLED AND
BOLTED TO END SECTION TOE PLATE, STEEL FOR TOE PLATE EXTENSION SHALL BE SAME
GAUGE AS END SECTION. DIMENSIONS SHALL BE OVERALL WIDTH LESS 150 mm BY 200 mm
HIGH.

ATTACHMENT TO CIRCULAR PIPES 375 rm THROUGH 600 rom DIAMETER SHALL BE MADE WITH
TYPE #1 STRAPS. ALL OTHER SIZES SHALL BE ATTACHED WITH TYPE #2 CONNECTORS.

SAFETY BARS AND LONGITUDINAL BARS SHALL BE FABRICATED FROM STEEL PIPE MEETING
THE REQUIREMENTS OF ASTM A-53 SCHEDULE 40 SPECIFICATIONS. SAFETY BARS AND
LONGITUDINAL BARS SHALL BE HOT DIPPED GALVANIZED AFTER FABRICATION I[N ACCOR—
DANCE WITH SECTION 1020 OF STANDARD SPECIFICATIONS.

INSTALLATION SHALL BE PERFORMED
STANDARD SPECIFICATIONS.

IN ACCORDANCE WITH SECTION 725 AND 732 OF THE

SLOTTED HOLES FOR SAFETY BAR ATTACHMENT SHALL BE PROVIDED FOR ALL END SECTIONS.

MINOR VARIATIONS OF DETAIL WILL BE ACCECTED TO PERMIT THE USE OF A MANU-
FACTURER'S STANDARD METHODS OF FABRICATION

END SECTIONS FABRICATED FROM THICKER METAL THAN INDICATED WILL BE ACCEPTED.
SAFETY BARS ARE OPTIONAL FOR PIPES WITH DIAMETERS OF LESS THAN 525 .

ALL PIPES WITH DIAMETERS GREATER THAN 525 rrm CONSTRUCTED WITHIN THE 1:10
APPROACH SLOPE OF ANY BULLNOSE GUARDRAIL SYSTEM SHALL HAVE SAFETY SLOPE
END SECTION PROTECTION.

ALL BOLTS SHALL BE 10 mm DIAMETER AND GALVANIZED, UNLESS OTHERWISE SHOWN.

SKIRT SECTION [S DEFINED AS THE FLARED PORTION OF THE END SECTION INCLUDING
SIDE AND BOTTOM (CENTER) PANELS AND APRON.
SKIRT SECTION FOR 300 mm TROUGH 600 rmm PIPES SHALL BE MADE I[N ONE PIECE.

SKIRT SECTIONS FOR 750 mm AND LARGER PIPES MAY BE MADE FROM UP TO 2 SHEETS
JOINED BY RIVETING OR BOLTING ON CENTERL INE.

SKIRT SECTIONS FROM 1200 mm AND LARGER PIPES MAY BE MADE FROM UP TO 3 SHEETS
JOINED BY RIVETING OR BOLTING EQUAL DISTANCE FROM CENTERLINE.

ALL 3 PIECE SKIRTS FOR 1500 mm PIPES SHALL HAVE 2.8 rm THICK SIDES AND 3.51
THICK BOTTOM (CENTER) PANELS. WIDTH OF BOTTOM PANELS SHALL BE GREATER THAN
20% OF THE PIPE PERIPHERY CONNECTOR SECTION. CORNER PLATES AND TOE PLATES
SHALL BE GALVANIZED AND OF THE SAME OR GREATER THICKNESS AS THE SKIRT.

mm

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

SAFETY SLOPE
END SECTION
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BAR GRATE SYSTEM DATA
DRAIN 1:3 SLOPE 1:4 SLOPE 1:6 SLOPE
PIPEW§IZE A B C D E "F" BARS G H J A B C D E “F” BARS G H J A B C D E “F" BARS G H J
mm mm mm mm DIA. mm mm mm mm mm mm DIA. mm mm mm mm mm mm DIA. mm mm
HK3T75
*K450
KKh25
600 0 4 600 150 380 16 209 991 18.4° 0 4 600 400 380 16 300 991 14° 2 4 600 333 380 16 300 991 9.5°
750 0 5 750 387 457 16 300 1143 18.4° 1 5 750 413 460 16 300 1143 14° 3 5 750 498 460 16 300 1143 9.5°
900 1 6 900 413 457 19 300 1295 18.4° 2 6 900 460 460 19 438 1285 14° 5 6 900 511 460 19 300 1295 9.5°
1050 2 7 1050 438 457 25 300 1448 18.4° 4 7 1050 300 460 25 300 1448 14 7 7 1050 302 460 25 230 1448 10.1°
1200 3 8 1200 460 457 25 308 1600 18.4° 5 8 1200 460 460 25 321 1600 14 7 8 1200 330 460 25 230 1600 11.9°
1350 4 9 1350 460 457 29 333 1753 18.4° 6 9 1350 460 460 29 492 1753 14° 7 9 1350 362 460 29 230 1753 13.7°
*% BAR GRATE SYSTEM IS NOT REQUIRED FOR DRAIN PIPE DIAMETER
OF 525 mm OR LESS. FOR SINGLE PIPE INSTALLATIONS. JE4 DIA. BARS (TYP.)
5 mm BENT PLATE
“F" BAR
38 mm DIA. BAR
— 15°
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TYP. mm V
D ‘
“A" NO. OF
460 "E" SPA. 460
SLOPE DIMENSIONS “A” NO. OF
380 “E"SPACES 380

RE INFORCED EDGE
OF END SECTIGON
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DETAIL A
BENT PLATE ANCHOR

165 /

165

330

Jo
X
Ao
44 mm DIA | / =
|
T
3

U-BOLT WITH
NUTS

“F" DIA.
GRATE BAR

6 mm MIN.

(750 mm — 1350 mm DIAMETER PIPES. ALL SLOPES)

(600 mm DIAMETER PIPE., ALL SLOPES)

PLATE

38 mm DIA. BAR
/E}izgjiOW END)

DETAIL C

¢ 44 mm DIA. HOLE

38 mm DIA. BAR

DETAIL B
U-BOLT ANCHOR

SEE DETAIL ”c"/;>\\‘~—’//ﬂ
ELEVATION

76 GENERAL NOTES:

ALL DIMENSIONS SHOWN ARE IN mm UNLESS OTHERWISE NOTED.

ALL STEEL MATERIAL FOR BAR GRATE SYSTEM SHALL BE IN ACCORDANCE WITH
ASTM A575 GRADE 1020 STEEL.

ALL MATERIAL IN GRATE SYSTEM SHALL BE GALVANIZED.
GALVANIZING SHALL BE DONE IN ACCORDANCE WITH ASTM A123.
ALL MATERIALS, FABRICATION AND INSTALLATION OF OPTIONAL BAR GRATE SYSTEM USED

IN LIEU OF SAFETY BAR SYSTEM SHALL BE INCLUDED IN CONTRACT UNIT PRICE BID FOR
END SECTIGON (SAFETY SLOPE).

MISSOURI HIGHWAYS AND TRANSPORTATION
COMMISSION

OPTIONAL BAR GRATE
SYSTEM FOR SAFETY
SLOPE END SECTION

10 mm DIA.
TO FIT U-BOLT

HOLE

M732.10F
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